ABSTRACT
INTRODUCTION
Electricity distribution companies operate in the state of the natural monopoly and, therefore, they do not have pressure from the open markets for high service quality or reasonable pricing [1] . Efficiency benchmarking can be used to put up a pseudo competition between the distribution companies, since such companies do not face normal competition due to their natural monopoly position. The methods used for measuring efficiency are commonly referred to as frontier approaches. The main frontier benchmarking methods are Data Envelopment Analysis (DEA), Corrected Ordinary Least Square (COLS), and Stochastic Frontier Analysis (SFA). DEA is based on linear programming while COLS and SFA are statistical techniques [2] . In recent years, DEA has become one of the preferred benchmarking methods. A major advantage is that it does not require knowing the production function of the regulated firm. There are a number of articles [3] [4] [5] [6] [7] [8] [9] describe the use of DEA in the assessment of electricity distribution. The main purpose of this paper is to propose a new algorithm for the measurement of the Iranian companies' efficiency using a DEA methodology. The new algorithm is proposed through the following steps:
1. 
VARIABLE SELECTION
Efficiency evaluation is highly dependent on input and output selection. According to Keeney and Raiffa [10] , a desirable set of measurement factors should be complete, decomposable, operational, nonredundant, and minimal [11] . So, one of the important steps in the design of the benchmarking model is selecting input and output variables. Inclusion of more variables can increase the efficiency of an inefficient utility and very large number of variables could make all the utilities efficient and make the analysis meaningless. Therefore, only the most significant variables must be included. Initially, we considered two outputs and nine inputs in this study. The following key inputs and outputs were chosen in the analysis: In this study PCA is used to reduce the number of variables under study. PCA involves a mathematical procedure that transforms a number of correlated variables into a number of uncorrelated variables called principal components. The mathematical background lies in eigen analysis. Table I C 
BOOTSTRAP APPROACH
DEA efficiency is highly sensitive to errors in the data so, important issue in DEA application is whether a given set of finite sample DEA efficiency estimate indicates significant technical inefficiencies of the evaluated firms or not. In order to solve this problem in this paper, a bootstrap approach is used. The first use of the bootstrap in frontier models is attributed to Simar [13] . Its development for nonparametric envelopment estimators was introduced by Simar and Wilson [14] . The basic idea of bootstrap method is to approximate the sampling distribution of the estimator using the empirical distribution of resampled estimates. Table III shows the result of this approach on IDCs. We used the algorithm described in [14] , with B = 1000 bootstrap replications to obtain this information.
In the sixth column we report the OE corrected; seventh column reports the bias of the DEA efficiency scores, while the eighth column reports the standard deviation of the 
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CONCLUSION
In this paper, a new algorithm is proposed to measure the efficiency of Iranian electric companies (IDCs) using data envelopment analysis (DEA). Inclusion of more variables without increasing the number of DMUs would make more DMUs efficient so, only the most significant variables must be included. Details of input and output variables selection using PCA have been provided. In this research density of customers, service area, energy loss rate and operation expenditure are considered as inputs. Number of customers and the quantity of energy supplied is considered as outputs. This study has shown efficient companies with overall efficiency scores equal to one are 14 and around %66 of IDCs require reducing their inputs if they are to become efficient. The average overall efficiency score of IDCs is 0.78. Finally, the results of benchmarking on Iranian distribution companies including DEA efficiency scores (overall, technical and scale efficiency) and bootstrap technique have been shown.
